









学内 : 筧 三郎、  小林 努、 小森 靖、  
    斉藤 義久、 佐藤 信哉、 神保 道夫、 西納 武男、  
   初田 泰之、 原田 知広、 中山 優、 山田 裕二 






１． 年度後半に毎月開催された数理物理学セミナー  
オンラインで４回開催 
２． 令和 3年 1月 9日-10日に開催されたオンライン研究集会 










模を縮小して国内研究会となった。 会議では 6 名の講演者によりゲージ理論、 
























γ (quiver mutation loop = クラスター代数の
exchange graph 上のループに相当)に対し、分










1. Kato Akishi and Terashima Yuji, Quiver
mutation loops and partition q-series,
Communications in Mathematical
Physics, 2015, 336, 811–830, 2,
doi :10.1007/s00220-014-2224-5,
2. Kato Akishi, Mizuno Yuma and Terashima
Yuji, Quiver mutation sequences and q-
binomial identities, International Math-
ematics Research Notices, 2017,
doi: 10.1093/imrn/rnx108
III. 口頭発表 (2016∼2020年度)
1. “力学の変遷 ―古典・量子・弦―” 日本数
学会 市民講演会 東京工業大学 2019年 3
月




3. “Quiver mutation loops and partition q-
series” 特別講演 日本数学会無限可積分
セッション首都大学東京 2017年 3月









1. Y. Sugiyama, K. Yamamoto and T. Kobayashi,
“Gravitational waves in Kasner space-
times and Rindler wedges in Regge-Wheeler
gauge: Unruh effect,” [arXiv:2012.15004
[gr-qc]].
2. H. W. H. Tahara and T. Kobayashi, “Nanohertz
gravitational waves from NEC violation
in the early universe,” [arXiv:2011.01605
[gr-qc]].
3. S. Hirano, T. Kobayashi, D. Yamauchi
and S. Yokoyama, “UV sensitive one-
loop matter power spectrum in degener-
ate higher-order scalar-tensor theories,”
Phys. Rev. D 102, no.10, 103505 (2020)
4. H. W. H. Tahara, T. Kobayashi and J. Yokoyama,
“A new mechanism for freezing extra di-
mensions with higher-order curvature terms,”
Phys. Lett. B 811, 135857 (2020)
5. T. Kobayashi, “Effective scalar-tensor de-
scription of regularized Lovelock grav-
ity in four dimensions,” JCAP 07, 013
(2020)
6. S. Akama, S. Hirano and T. Kobayashi,
“Primordial tensor non-Gaussianities from
general single-field inflation with non-Bunch-
Davies initial states,” Phys. Rev. D
102, no.2, 023513 (2020)
7. A. Iyonaga, K. Takahashi and T. Kobayashi,
“Extended Cuscuton as Dark Energy,”
JCAP 07, 004 (2020)
8. H. Ogawa, T. Kobayashi and K. Koyama,
“Relativistic stars in a cubic Galileon
Universe,” Phys. Rev. D 101, no.2,
024026 (2020)
9. Y. Mishima and T. Kobayashi, “Revisit-
ing slow-roll dynamics and the tensor tilt
in general single-field inflation,” Phys.
Rev. D 101, no.4, 043536 (2020)
10. K. Tomikawa and T. Kobayashi, “Gauge
dependence of gravitational waves gen-
erated at second order from scalar per-
turbations,” Phys. Rev. D 101, no.8,
083529 (2020)
11. S. Akama, S. Hirano and T. Kobayashi,
“Primordial non-Gaussianities of scalar
and tensor perturbations in general bounce
cosmology: Evading the no-go theorem,”
Phys. Rev. D 101, no.4, 043529 (2020)
12. S. Hirano, T. Kobayashi and D. Yamauchi,
“Screening mechanism in degenerate higher-
order scalar-tensor theories evading grav-
itational wave constraints,” Phys. Rev.
D 99, no.10, 104073 (2019)
13. S. Hirano, T. Kobayashi, D. Yamauchi
and S. Yokoyama, “Constraining degen-
erate higher-order scalar-tensor theories
with linear growth of matter density fluc-
tuations,” Phys. Rev. D 99, no.10, 104051
(2019)
14. T. Kobayashi, “Horndeski theory and be-
yond: a review,” Rept. Prog. Phys. 82,
no.8, 086901 (2019)
15. K. Takahashi and T. Kobayashi, “Gen-
eralized 2D dilaton gravity and kinetic
gravity braiding,” Class. Quant. Grav.
36, no.9, 095003 (2019)
16. S. Akama and T. Kobayashi, “General
theory of cosmological perturbations in
open and closed universes from the Horn-
deski action,” Phys. Rev. D 99, no.4,
043522 (2019)
17. A. Iyonaga, K. Takahashi and T. Kobayashi,
“Extended Cuscuton: Formulation,” JCAP
12, 002 (2018)
18. A. Nishizawa and T. Kobayashi, “Parity-
violating gravity and GW170817,” Phys.
Rev. D 98, no.12, 124018 (2018)
19. H. W. H. Tahara, S. Nishi, T. Kobayashi
and J. Yokoyama, “Self-anisotropizing in-
flationary universe in Horndeski theory
and beyond,” JCAP 07, 058 (2018)
20. T. Kobayashi and T. Hiramatsu, “Rela-
tivistic stars in degenerate higher-order
scalar-tensor theories after GW170817,”
Phys. Rev. D 97, no.10, 104012 (2018)
21. H. Ogawa, T. Hiramatsu and T. Kobayashi,
“Anti-screening of the Galileon force around
a disk center hole,” Mod. Phys. Lett. A
34, no.02, 1950013 (2018)
22. S. Hirano, T. Kobayashi, H. Tashiro and
S. Yokoyama, “Matter bispectrum be-
yond Horndeski theories,” Phys. Rev.
D 97, no.10, 103517 (2018)
23. K. Takahashi and T. Kobayashi, “Ex-
tended mimetic gravity: Hamiltonian anal-
ysis and gradient instabilities,” JCAP
11, 038 (2017)
24. S. Hirano, S. Nishi and T. Kobayashi,
“Healthy imperfect dark matter from ef-
fective theory of mimetic cosmological
perturbations,” JCAP 07, 009 (2017)
25. K. Takahashi, H. Motohashi, T. Suyama
and T. Kobayashi, “General invertible
transformation and physical degrees of
freedom,” Phys. Rev. D 95, no.8, 084053
(2017)
26. S. Akama and T. Kobayashi, “General-
ized multi-Galileons, covariantized new
terms, and the no-go theorem for non-
singular cosmologies,” Phys. Rev. D 95,
no.6, 064011 (2017)
27. S. Nishi and T. Kobayashi, “Scale-invariant
perturbations from null-energy-condition
violation: A new variant of Galilean gen-
esis,” Phys. Rev. D 95, no.6, 064001
(2017)
28. T. Kobayashi, “Generic instabilities of
nonsingular cosmologies in Horndeski the-
ory: A no-go theorem,” Phys. Rev. D
94, no.4, 043511 (2016)
29. S. Hirano, T. Kobayashi and S. Yokoyama,
“Ultra slow-roll G-inflation,” Phys. Rev.
D 94, no.10, 103515 (2016)
III. 口頭発表 (2016∼2020年度)
1. “Primordial non-Gaussianities of gravi-
tational waves beyond Horndeski,”
21st International Conference on Gen-
eral Relativity and Gravitation (Columbia
University, New York, US, 7 月 11 日,
2016)
2. “Generic instabilities of non-singular cos-
mologies in Horndeski theory: a no-go
theorem,”
JGRG26 (大阪市立大学, 10月24日, 2016)
3. “Generic instabilities of non-singular cos-
mologies in second-order theories: A no-
go theorem,”
新学術領域「なぜ宇宙は加速するのか？-
徹底的究明と将来への挑戦 -」 (KEK, 3
月 9日, 2017)
4. “Generic instabilities of non-singular cos-
mologies in Horndeski theory: a no-go
theorem,”
COSMO17 (Paris Diderot University, 8
月 30日, 2017)
5. “Extended mimetic gravity: Hamiltonian
analysis and gradient instabilities”
The first annual symposium of the inno-
vative area “Gravitational Wave Physics
and Astronomy: Genesis” (東京大学柏
キャンパス, 3月 5日, 2018)
6. “Relativistic stars in degenerate higher-
order scalar-tensor theories after GW170817,”
Essential next steps for gravity and cos-
mology (東北大学青葉山キャンパス, 6月
18日, 2018)
7. “Scalar-tensor theories after GW170817
and relativistic stars in DHOST,”
MG15 (Rome, Italy, 7月 6日, 2018)
8. “Scalar-tensor theories after GW170817
and relativistic stars in DHOST,”
MOGRA2018 (名古屋大学, 8月9日, 2018)
9. “Relativistic stars in degenerate higher-
order scalar-tensor theories after GW170817,”
COSMO18 (IBS Science and Culture Cen-
ter, Daejeon, Korea, 8月 30日, 2018)
10. “Extended Cuscuton,”
Why does the Universe accelerate? –
Exhaustive study and challenge for the
future (京都大学基礎物理学研究所, 3月
3日, 2019)
11. “On the screening mechanism in DHOST
theories evading gravitational wave con-
straints,”
COSMO19 (RWTH Aachen University,
9月 5日, 2019)
12. “Vainshtein mechanism and its breaking
in scalar-tensor theories,”
6th Korea-Japan workshop on dark en-
ergy (KMI, Nagoya University, 12 月 4
日, 2019)
13. “Nanohertz gravitational waves from NEC
violation in the early universe,” 7th Korea-
Japan workshop on dark energy (オンラ
イン開催, 12月 9日, 2020)
14. 小林 努, 平松尚志
“Relativistic stars in degenerate higher-
order scalar-tensor theories after GW170817,”
日本物理学会秋季大会 (信州大学, 9月 15
日, 2018)
15. “Parity-violating gravity and GW170817,”
第 7回観測的宇宙論ワークショップ (山口




17. 平野進一, 小林努, 山内大介, 横山修一郎
“One-loop matter power spectrum be-
yond Horndeski,”
日本物理学会年次大会 (九州大学, 3月 19
日, 2019)
18. 平野進一, 小林努, 山内大介
“On the screening mechanism in DHOST
theories evading gravitational wave con-
straints,”
日本物理学会秋季大会 (山形大学, 9月 17
日, 2019)
19. “一般相対論の拡張と検証,”
2020年度 第 50回 天文・天体物理若手夏































1. K. Fujita and Y. Komori, A congruence
between symmetric multiple zeta-star val-
ues and multiple zeta-star values, to ap-
pear in Kyushu J. Math.
2. Y. Komori, Finite Multiple Zeta Values,
Symmetric Multiple Zeta Values and Uni-
fied Multiple Zeta Functions, to appear
in Tohoku Math. J.
3. Y. Komori, K. Matsumoto and H. Tsumura,
An overview and supplements to the the-
ory of functional relations for zeta-functions
of root systems, Adv. Stud. Pure Math.,
84, 2020, pp. 263–295.
4. Y. Komori, K. Matsumoto and H. Tsumura,
Zeta-functions of root systems and Poincaré
polynomials of Weyl groups, Tohoku Math. J.,
72 (2020), 87–126
5. Y. Komori, Finite Multiple Zeta Values,
Multiple Zeta Functions and Multiple Bernoulli
Polynomials, Kyushu J. Math., 72 (2018)
333–342.
6. Y. Komori and A. Yoshihara, Cauchy
numbers and polynomials associated with
hypergeometric Bernoulli numbers, J. Comb.
Number Theory, 9 (2018).
7. Y. Komori and H. Tsumura, On Arakawa–
Kaneko zeta-functions associated with GL2(C)
and their functional relations, J. Math.
Soc. Japan, 70 (2018) No. 1, 179–213.
8. H. Furusho, Y. Komori, K. Matsumoto
and H. Tsumura, Desingularization of
multiple zeta-functions of generalized Hurwitz–
Lerch type, RIMS Kokyuroku Bessatsu
B68 (2017), 27–66.
9. H. Furusho, Y. Komori, K. Matsumoto
and H. Tsumura, Fundamentals of p-adic
multiple L-functions and evaluation of
their special values, Selecta Math., (N.S.)
23 (2017), 39–100.
10. H. Furusho, Y. Komori, K. Matsumoto
and H. Tsumura, Desingularization of
complex multiple zeta-functions, Amer.
J. Math., Vol. 139, No. 1 (2017), 147–
173.
11. Y. Komori, Y. Masuda and M. Noumi,
Duality transformation formulas for mul-
tiple elliptic hypergeometric series of type




重ゼータ研究集会, 2020年 2月 16日, 近
畿大学).
2. 小森靖, Finite Multiple Zeta Values, Sym-
metric Multiple Zeta Values and Unified
Multiple Zeta Functions, (愛媛大学代数
セミナー, 2019年 12月 20日, 愛媛大学).
3. 小森靖, Finite Multiple Zeta Values, Mul-
tiple Zeta Functions and Multiple Bernoulli
Polynomials, (研究会, 2018年 6月 18日,
九州大学).
4. 小森 靖, 多重楕円ガンマ関数の積分表示
と関数関係式, (多重三角関数とその一般
化, 2018年 2月 5日, 神戸大学).
5. Y. Komori, Functional relations for zeta-
functions of root systems and Poincaré
polynomials of Weyl groups I, (Various
Aspects of Multiple Zeta Functions, 2017
年 8月 25日, 名古屋大学).
6. 小森 靖, 荒川-金子ゼータ関数の GL2(C)
拡張とその関数関係式について, (関西多
重ゼータ研究会, 2016年 12月 3日, 大阪
大学).
7. Y. Komori, Zeta-functions of root sys-
tems and Poincaré polynomials of Weyl
groups, (Problems and Prospects in An-
alytic Number Theory, 2016年 10月 31
日, 京都大学).
8. 小森靖, On Arakawa–Kaneko zeta-functions
associated with GL2(C) and their func-
tional relations, (解析数論セミナー, 2016
年 6月 17日, 名古屋大学).
IV. その他 (受賞など) なし.
斉藤 義久 (さいとう よしひさ)























1. Yoshiihsa Saito, “Quantized coordinate
rings, PBW-type bases and q-boson al-
gebras ”, Journal of Algebra 453 (2016),
456-491.
2. K. Iohara and Y. Saito, “Invariants of
the Weyl group of type A
(2)
2l ”, Pure and
Applied Mathematics Quarterly 16 (2020),
337-369.
III. 口頭発表 (2016∼2020年度)
1. On qualtum elliptic algebras, Geomet-
ric Representation Theory, Kyoto Univ.,
October, 2016.
2. Quantum groups, quivers and related ge-
ometry, Quantum Field Theory and Sub-
factors, UC Berkekey (USA), November,
2016.
3. On quantum toroidal algebras associated
with arbitrary semisimple Lie algebras,
Infinite Analysis 17, Osaka City Univer-
sity, December, 2017.
4. On quantum toroidal algebras associated
with arbitrary root systems, Arbeitsgruppe
Algebra und Zahlentheorie Seminare, Math-
ematisches Institut, University of Cologue
(Germany), June, 2018.
5. Elliptic Artin groups, Geometry and In-
tegrable Systems, Institut de Mathématiques
de Bourgogne (France), May, 2019.
6. Elliptic Artin groups, Arbeitsgruppe Al-
gebra und Zahlentheorie Seminare, Math-
ematisches Institut, University of Cologue
(Germany), October, 2019.
7. Artin groups associated to elliptic root
systems, Conference on Algebraic Rep-
resentation Theory 2019, Department of
Mathematics, National Tsing Hua Uni-
versity, Hsinchu (Taiwan), November, 2019.
8. Elliptic Artin groups, Flat Structure and









佐藤 信哉 (さとう のぶや)
I. 研究概要
前年度に引き続き，Jones 指数有限な深さ有

















数 D(2, 1;α)の場合を中心に qq 指標の組み合
わせ論的構造を調べた (B. Feigin, E. Mukhin
との共同研究)。
II. 発表論文 (2016∼2020年度)
1. B. Feigin, M. Jimbo, E. Mukhin, and I.
Vilkoviskiy, Deformations of W algebras
via quantum toroidal algebras,
arXiv:2003.04234
2. B. Feigin, M. Jimbo and E. Mukhin, To-
wards trigonometric deformation of ŝl2
coset VOA, J. Math. Phys. 60 (2019)
073507
3. B. Feigin, M. Jimbo and E. Mukhin, (glm, gln)
duality in the quantum toroidal setting,
Commun. Math. Phys. 367 (2019) 455–
481
4. B. Feigin, M. Jimbo and E. Mukhin, Eval-
uation modules for quantum toroidal gln
algebras, arXiv:1709.01592v3
5. M. Jimbo, H. Nagoya, and H. Sakai, CFT
approach to q Painlevé VI equation, J.
Int. Sys. 2 (2017) xyx009
6. B. Feigin, M. Jimbo and E. Mukhin, In-
tegrals of motion from quantum toroidal
algebras, J.Phys.A: Math. Theor. 50
(2017) 464001
7. B. Feigin, M. Jimbo, T. Miwa and E.
Mukhin, Finite-type modules and Bethe
ansatz equations, Annales Henri Poincaré
18 no.8 (2017) 2543–2579
8. B. Feigin, M. Jimbo, T. Miwa and E.
Mukhin, Finite-type modules for quan-
tum toroidal gl1, Commun. Math. Phys.
355 (2017) 1–43
9. B. Feigin, M. Jimbo, T. Miwa and E.
Mukhin, Branching rules for quantum
toroidal gln, Adv. Math. 300 (2016)
229–274.
III. 口頭発表 (2016∼2020年度)
1. Integrals of motion in CFT and quantum
toroidal algebras: an introduction, Col-
loquium, T.D.Lee Institute, Jiao Tong
University (Shanghai, China), 2019年 10
月 17日
2. Deformations of W algebras via quan-
tum toroidal algebras, Seminar, Tongji
University (Shanghai, China), 2019年 10
月 18日
3. Remarks on deformed W algebras and
integrals of motion, Workshop “New Trends
in Integrable Systems”, 大阪市立大学　
（大阪府）, 2019年 9月 9日–13日
4. Deforming integrals of motion via quan-
tum toroidal algebras, workshop “Geom-
etry and Integrable Systems”, Institut
Mathématiques de Bourgogne (Dijon, France),
2019年 4月 29日–5月 3日
5. トロイダル量子群と可積分系, 日本数学
会年会企画特別講演, 東京工業大学（東京
都）, 2019年 3月 20日
6. Deforming integrals of motion via quan-
tum toroidal algebras, HSE seminar, Moscow
2018年 10月 24日
7. Integrals of motion, Bethe ansatz, and
quantum toroidal algebras, 4th ACCA
workshop,京都大学大学院理学研究科（京
都市）, 2018年 3月 26日
1
8. Toroidal symmetry in quantum integrable
systems, Correlation Functions of Quan-
tum Integrable Systems and Beyond, 2017
年 10 月 23 日–26 日, ENS Lyon (Lyon,
France)
9. Integrals of motion from quantum toroidal
algebras, The XXVth International Con-
ference on Integrable Systems and Quan-
tum Symmetries, 　 2017年 6月 6日–10
日, Czech Technical University (Prague,
Czech)
10. Integrals of motion from quantum toroidal
algebras, 国際研究集会 Developments of
mathematics at IPMU: in honor of Kyoji
SAITO,　 2017年 4月 25日–28日Kavli
IPMU (千葉県柏市)
11. Integrals of motion and Bethe ansatz: an
approach from quantum toroidal alge-
bras, String theory meeting in Greater




研, 2016年 9月 7日
13. Finite type modules and Bethe Ansatz
for quantum toroidal gl1, workshop “Re-
cent Advances in Quantum Integrable















元 N = 2 理論の分析としては決定版と考えて
いる。
場の理論の対称性と量子異常に関しては、下




























1. S. Giacomelli, M. Martone, Y. Tachikawa
and G. Zafrir, “More on N = 2 S-folds,”
JHEP 01 (2021), 054 [arXiv:2010.03943
[hep-th]].
2. L. Bhardwaj, Y. Lee and Y. Tachikawa,
“SL(2,Z) action on QFTs with Z2 sym-
metry and the Brown-Kervaire invariants,”
JHEP 11 (2020), 141 [arXiv:2009.10099
[hep-th]].
3. O. Bergman, Y. Tachikawa and G. Zafrir,
“Generalized symmetries and holography
in ABJM-type theories,” JHEP 07 (2020),
077 [arXiv:2004.05350 [hep-th]].
4. J. Kaidi, J. Parra-Martinez, Y. Tachikawa,
with a mathematical appendix by A. De-
bray, “Topological Superconductors on
Superstring Worldsheets,” SciPost Phys.






















1. Takeo Nishinou, Deformation of pairs and
semiregularity. arXiv:2009.01651.
2. Takeo Nishinou, Realization of tropical
curves in abelian surfaces. arXiv:2007.16148.
3. Takeo Nishinou, Obstruction to deform-
ing maps from curves to surfaces. Ober-
wolfach reports, 2019.
4. Takeo Nishinou, Obstruction to deform-
ing maps from curves to surfaces.
arXiv:1901.11239.
III. 口頭発表 (2016∼2020年度)
1. Deformation of curves on surfaces, De-
generations and models of algebraic vari-
eties and related topics,神戸大学, 2021.2.15.
2. Obstruction to deforming maps from curves
to surfaces, Workshop Tropical Geome-
try: new directions, Oberwolfach, 2019.5.4.








6. Periodic plane tropical curves and holo-
morphic curves on tori, Pacific Rim Con-
ference 2017.8.1. Pohan
7. Periodic plane tropical curves and holo-
morphic curves on tori, Singularities, Sym-
































察した。2018年度には very special conformal
field theory やそれに関連した、2次元 CFTの
TJ deformation を研究した。2019、2020年度




1. Y. Nakayama and H. Ooguri, “Bulk Lo-
cal States and Crosscaps in Holographic
CFT,” JHEP 1610, 085 (2016)
2. Y. Nakayama, “Bootstrap bound for con-
formal multi-flavor QCD on lattice,” JHEP
1607, 038 (2016)
3. Y. Nakayama, “Topologically twisted renor-
malization group flow and its holographic
dual,” Phys. Rev. D 95, no. 6, 066010
(2017)
4. N. Sannomiya, H. Katsura and Y. Nakayama,
“Supersymmetry breaking and Nambu-
Goldstone fermions in an extended Nico-
lai model,” Phys. Rev. D 94, no. 4,
045014 (2016)
5. Y. Nakayama, “Euclidean M-theory back-
ground dual to a three-dimensional scale-
invariant field theory without conformal
invariance,” Phys. Rev. D 95, no. 4,
046006 (2017)
6. C. Hasegawa and Y. Nakayama, “ϵ-Expansion
in Critical ϕ3-Theory on Real Projec-
tive Space from Conformal Field The-
ory,” Mod. Phys. Lett. A 32, no. 07,
1750045 (2017)
7. Y. Nakayama, “Interacting scale invari-
ant but nonconformal field theories,” Phys.
Rev. D 95, no. 6, 065016 (2017)
8. N. Sannomiya, H. Katsura and Y. Nakayama,
“Supersymmetry breaking and Nambu-
Goldstone fermions with cubic disper-
sion,’ Phys. Rev. D 95, no. 6, 065001
(2017)
9. Y. Nakayama, “Can we change c in four-
dimensional CFTs by exactly marginal
deformations?,” JHEP 1707, 004 (2017)
10. K.-I. Ishikawa, Y. Iwasaki, Y. Nakayama
and T. Yoshie, “RG scaling relations at
chiral phase transition in two-flavor QCD,”
arXiv:1704.03134 [hep-lat].
11. K.-I. Ishikawa, Y. Iwasaki, Y. Nakayama
and T. Yoshie, “Nature of chiral phase
transition in two-flavor QCD,” arXiv:1706.08872
[hep-lat].
12. Y. Nakayama, “Very special conformal
field theories and their holographic du-
als,” Phys. Rev. D 97, no. 6, 065003
(2018)
13. Y. Nakayama, “Canceling theWeyl anomaly
from a position-dependent coupling,” Phys.
Rev. D 97, no. 4, 045008 (2018)
14. C. Hasegawa and Y. Nakayama, “Three
ways to solve critical ϕ4 theory on 4− ϵ
dimensional real projective space: per-
turbation, bootstrap, and Schwinger-Dyson
equation,” Int. J. Mod. Phys. A 33, no.
08, 1850049 (2018)
15. Y. Nakayama, “Realization of impossi-
ble anomalies,” Phys. Rev. D 98, no. 8,
085002 (2018)
16. A. Edery and Y. Nakayama, “Gravitat-
ing magnetic monopole via the sponta-
neous symmetry breaking of pureR2 grav-
ity,” Phys. Rev. D 98, no. 6, 064011
(2018)
17. Y. Nakayama, “Gravity Dual for Very
Special Conformal Field Theories in type
IIB Supergravity,” Phys. Lett. B 786,
245 (2018)
18. Y. Nakayama, “Very Special T J̄ deformed
CFT,” Phys. Rev. D 99, no. 8, 085008
(2019)
19. Y. Nakayama, “Conformal equations that
are not Virasoro or Weyl invariant,” Lett.
Math. Phys. 109, no. 10, 2255 (2019)
20. A. Edery and Y. Nakayama, “Palatini
formulation of pureR2 gravity yields Ein-
stein gravity with no massless scalar,”
Phys. Rev. D 99, no. 12, 124018 (2019)
21. Y. Nakayama, “Holographic dual of con-
formal field theories with very special
T J̄ deformations,” Phys. Rev. D 100,
no. 8, 086011 (2019)
22. Y. Nakayama, “Conformal Contact Terms
and Semi-Local Terms,” Annales Henri
Poincare 21, no.10, 3201-3216 (2020)
23. A. Edery and Y. Nakayama, “Critical
gravity from four dimensional scale in-
variant gravity,” JHEP 1911, 169 (2019)
24. Y. Nakayama, “Exclusion Inside or at
the Border of Conformal Bootstrap Con-
tinent,” Int. J. Mod. Phys. A 35, no.06,
2050036 (2020)
25. K. Nakagawa and Y. Nakayama, “CP-
violating super Weyl anomaly,” Phys. Rev.
D 101, no.10, 105013 (2020)
26. Y. Nakayama, “Bootstrap bound on ex-
tremal Reissner-Nordström black hole in
AdS,” Phys. Lett. B 808, 135677 (2020)
27. Y. Nakayama, “Conformal invariance from
scale invariance in nonlinear sigma mod-
els,” Phys. Rev. D 102, no.6, 065018
(2020)
III. 口頭発表 (2016∼2020年度)
1. 招待講演 “CFTs on real projective spaces”
at International Workshop (Chicheley)
“Boundary and Defect Conformal Field
Theory: Open Problems and Applica-
tions.” September 2017.
2. 招待講演 ”(Im)possible emergent sym-
metry and conformal bootstrap”“Boot-
strap Approach to Conformal Field The-
ories and Applications”March 2018
3. 招待講演 ”Impossible Anomalies in CFT”
at East Asia Joint Workshop on Fields
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1. 共著論文Ken-ichi Nakao, Chul-Moon Yoo
and Tomohiro Harada, “Gravastar for-
mation: What can be the evidence of a
black hole?,” Phys. Rev. D 99 (2/2019)
no.4, 044027がPhysical Review DのEd-
itor’s Suggestionに選ばれた。
2. 共著論文 Chul-Moon Yoo, Tomohiro Harada
and Hirotada Okawa, “3D Simulation of
Spindle Gravitational Collapse of a Col-
lisionless Particle System,” Class. Quant.
Grav. 34 (4/2017), 105010 (17 pages)
が CQG 2017 Highlights Selection に選
ばれた。
立教大学 数理物理学研究センター             第１回セミナー 
 






日時：2020 年 9 月 30 日（水）17 時 10 分‐18 時 40 分 
 
             Abstract 
 
I will talk about a nonperturbative formulation of chiral fermions and 
chiral (self-dual) p-form fields, in terms of massive theories in one-
higher dimensions. The introduction of the higher dimensional bulk 
is unavoidable due to the existence of anomalies, and I discuss the 
modern understanding of anomalies which appears very naturally in 












立教大学 数理物理学研究センター             第 2 回セミナー 
 
Recent progress on representation theory  







日時：2020 年 10 月 28 日（水）17 時 10 分‐18 時 40 分 
 
             Abstract 
 
i-quantum groups are certain coideal subalgebras of Drinfeld-Jimbo 
quantum groups appearing in the theory of quantum symmetric 
pairs. Typical examples of them are generalized q-Onsager 
algebras.  i-quantum groups can be thought of as generalizations of 
quantum groups. In fact, many facts concerning quantum groups 
have been generalized to i-quantum groups setting. As a result, i-
quantum groups are known or conjectured to play important roles in 
various branches of mathematics and physics such as harmonic 
analysis, knot theory, and integrable systems. In this talk, I will 
review fundamental results about i-quantum groups, and discuss 




立教大学 数理物理学研究センター             第 3 回セミナー 
 
Quenched free energy in random matrix model 




日時：2020 年 11 月 20 日（金）17 時 10 分‐18 時 40 分 ←今回は金
曜日ですので御注意ください。 
 
             Abstract 
 
We compute the quenched free energy in the Gaussian random 
matrix model by directly evaluating the matrix integral without using 
the replica trick. 
We find that the quenched free energy is a monotonic function of the 
temperature and the entropy approaches log N at high temperature 
and vanishes at zero temperature. 









立教大学 数理物理学研究センター             第 4 回セミナー 
 
On the KPZ fixed point in discrete time TASEPs 





日時：2020 年 12 月 2 日（水）17 時 10 分‐18 時 40 分 
 
             Abstract 
 
The totally asymmetric simple exclusion process (TASEP) is one of the simplest 
interacting stochastic particle system and can be interpreted as a stochastic 
growth model of an interface, which turns out to belong to the Kardar-Parisi-
Zhang (KPZ) universality class. In this talk we consider two versions of TASEPs 
with geometric and Bernoulli hopping probabilities. In these processes, we 
obtain a single Fredholm determinant representation for the joint distribution 
function of particle positions with arbitrary initial data. Using this, we show that 
in the KPZ 1:2:3 scaling limit, the distribution function converges to the one 
describing the KPZ fixed point was introduced by Mateski, Quastel and 





Rikkyo  MathPhys  2021  
       
                         Titles and Abstracts  
____________________________________________________________________________ 
January 9 (Sat) 
 
Yuya Tanizaki (YITP) 
 
Title: Adiabatic continuity and symmetry-twisting from the viewpoint of anomaly 
 
Abstract: It is an important subject to identify ground-state structures of 
asymptotically-free quantum field theories, but it is usually a tough work due to 
the strong-coupling nature at low energies. We can make the system weakly 
coupled at high temperatures, but its phase can be quite different from that of 
the ground state: Low-temperature states often enjoy non-trivial phenomena 
such as spontaneous symmetry breaking, but high temperatures typically break 
such orders.  
In this talk, I will explain symmetry-twisted boundary conditions play an important 
role to overcome this issue, and we can identify the suitable one from the 
viewpoint of anomaly matching condition. I will also talk about how this idea is 
explicitly realized in two-dimensional field theories, and various semiclassical 
objects, such as fractional instanton, quantum instanton, etc., are essential 




Satoshi Yamaguchi（Osaka Univ） 
 
Title: Atiyah-Patodi-Singer index from the domain-wall Dirac operator 
 
Abstract: The Atiyah-Patodi-Singer(APS) index theorem attracts attention for 
understanding physics on the surface of materials in topological 
phases.  However the APS boundary condition is non-local and hardly realized 
on the surface of materials.  In this talk, we consider the domain-wall fermion 
Dirac operator with a local boundary condition, which is naturally given by the 
kink structure in the mass term.  We propose the relation between the eta 
invariant of this domain-wall fermion Dirac operator and the APS index.  We 
also give a mathematically rigorous proof of this relation.   
 
 
Alexis Roquefeuil (IPMU)  
 
Title: K-theoretic Gromov--Witten invariants and q-difference equations 
 
Abstract: K-theoretic Gromov--Witten invariants are numbers that were defined 
by Y.-P. Lee in 2004 as the Euler characteristics of some vector bundles on 
Kontsevich's moduli space of stable maps. Iritani--Milanov--Tonita showed in 
2013 that a system of q-difference equations determines genus zero K-theoretic 
Gromov--Witten invariants. 
In this talk, after introducing these concepts, we will show how to use 
Sauloy's "confluence" of q-difference equations to differential equations in order 
to produce a comparison between the usual Gromov--Witten invariants and 
their K-theoretic analogues. We will then discuss the possible analogues of 
Dubrovin and Gamma conjectures in the K-theoretical setting. The latter is 
based on a joint work in progress with Todor Milanov. 
 
________________________________________________________________________ 
January 10 (Sun) 
 
Atsushi Takahashi (Osaka Univ) 
 
Title:  Serre dimension and stability conditions 
Abstract: We study the Serre dimension which can be considered as the scaling 
dimension (or the similarity dimension) of the perfect derived category of a 
smooth compact dg algebra. It is expected that the infimum of the Ikeda-Qiu's 
global dimension function on the space of Brideland's stability conditions also 
gives another "good" notion of dimension. One of our results is that the infimum 
is always greater than or equal to the Serre dimension. 
Motivated by the ADE classification of the 2-dimensional N=2 SCFT with 
¥widehat{c}<1, we also give a characterization of the derived category of Dynkin 
quivers in terms of the Serre dimension and the global dimension function. This 




Kazuya Kawasetsu (Kumamoto Univ) 
 
Title: Free vertex algebras and differential algebras 
 
Abstract:  Vertex algebras are algebraic objects which include chiral symmetry 
algebras of 2d conformal field theory as examples. Commutative vertex 
algebras are those with trivial operator product expansions. They are naturally 
considered as differential algebras. In this talk, we explain vertex algebras and 
as an application, 
we use vertex algebra structure to solve a classical question by J. Ritt on 
differential algebras in 1950. The crucial idea is to consider free vertex 
algebras, which are first mentioned by R. Borcherds and constructed by M. 
Roitman. 
 




Takahiro Nishinaka (Ritsumeikan Univ) 
 
Title: Argyres-Douglas theories, S-duality and AGT correspondence 
 
Abstract: 
Argyres-Douglas (AD) CFTs are a series of 4d N=2 superconformal field 
theories with Coulomb branch operators of fractional scaling dimensions. Since 
they are strongly coupled, it is hard to compute the partition function of AD 
CFTs and their cousins via the supersymmetric localization. In this talk, I will 
discuss computing the partition function of gauge theories involving Argyres-
Douglas CFTs in their matter sector, using the generalized AGT 
correspondence as a tool. Our result is particularly consistent with the S-duality 
when the gauging is exactly marginal. 
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